INTRODUCTION
Arteriovenous fistula (AVF) is a vital part in the hemodialysis treatments for kidney failure. When blood passes through an AVF, large oscillatory shear stresses occur on the fistula wall, which are surmised to be the key hemodynamic factor for formation of stenosis in AVF [1] . Previous work of Hoganson et al. [2] shows the validation of CFD technology for computing the flow field of AVF stenosis by comparing it with experiments using color duplex Doppler Ultrasound (CDDUS). The paper by Hull et al. [3] provides the CFD evaluation of the side-to-side anastomosis of AVF. The paper by Sousa et al. [4] presents shape optimization of a 2-D graft for bypassing the stenosis using a Genetic Algorithm (GA) based optimizer in conjunction with a finite element based CFD solver. The goal of this paper is to analyze the hemodynamics of various types of AVF by numerical simulation to determine the best possible geometric shape to minimize the WSS. Computations for a total of ten AVFs currently in use in clinical practice with angle of 15°, 25°, 30° and 90° and diameters of 3mm, 3-4mm, and 3-5mm are performed. The fluid is assumed to be Newtonian with blood density of 1030 kg/m 3 and viscosity of 0.00255 kg/ms. The k-kl-ω transition/turbulence model is used. Computations for 16 to 20 generations for each AVF are conducted using the genetic algorithm to minimize the maximum WSS.
RESULTS and DISCUSSION
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CONCLUSIONS
Two optimized AVFs have been developed by performing CFD simulations and using a single objective genetic algorithm. The optimized AVFs of 25º and 90º angles decrease the maximum WSS by 49.82% and 44.59% respectively compared to the original WSS. The optimized shapes therefore are likely to decrease the possibility of the formation of AVF thrombosis. Therefore the use of optimized AVFs is recommended for clinical practice in hemodialysis.
